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INTRODUCTION 
 
General 
 
D1. This appendix outlines the development of, and contains the total first and fully funded 
costs for the Recommended Plan for flood damage protection and ecosystem restoration along 
the banks of the Upper Passaic River, particularly in the Township of Long Hill, in Morris 
County, NJ.  Cost development for the various project elements of the recommend plan are 
discussed. 
 
D2. The cost estimate for storm damage reduction is comprised of four (4) individual 
construction elements, namely (1) Levee and Floodwalls for the Western Segment of the line of 
protection, (2) Three Sluice gate closure structures on two streams in the Western segment and 
one stream in the Eastern Segment, (3) three road raisings, two in the western segment to 
provide access and one in the eastern segment to have the road act as a short levee section 
and (4) Fish & Wildlife Facilities (wetlands mitigation).  The MCACES cost summary pages for  
storm damage reduction is displayed at the end of this cost appendix. 
 
Basis of Cost  
 
D3. Cost estimates are based on May 2003 price levels for labor, material, and equipment 
and 2001 topographic surveys.  The quantities for the Recommended Plan have been 
developed from the detailed plans shown in the Main Body and Engineering & Design Appendix 
in this Feasibility Report, as well as detailed design data in the Engineering & Design Appendix. 
 
Work Breakdown Structure 
 
D4. The detailed cost estimate was compiled using MCACES Gold and patterned after the 
Civil Works Template as a model.  At this feasibility stage the estimate uses Levels 1, 2 and 3 of 
6 available reporting levels available in the following format:   
 
Level 1  Construction Element  One of five major account codes used to 

estimate the total project cost 
 
Level 2  Sub Element/Segment An individual segment of construction  

activity comprising one or more categories 
of work or features (cost accounts) 

 
Level 3  Feature   A sub component of a major type of work 
      (cost accounts) 
 
Level 4-6 Sub Feature, Bid Item, Increasingly detailed levels of descriptions 
  And Assembly   and estimating dependent on the 
      information and design level developed for 
      the Feasibility Report. 
 
 
 



Project Description for Storm Damage Reduction 
 
D5. The project area is located in the watershed of the Passaic River in Middlesex County, 
New Jersey, in Long Hill Township.  The Recommended Plan generally consists of one 
levee/floodwall construction with two sluice gate closure structures on the western side of the 
township and a sluice gate closure structure and a road raising on the eastern side of the town.  
Improvements are designed to provide protection against flooding up to a 100-year recurrence 
interval.  Two top of protection elevations are utilized; the 100-year flood elevation at +216.2 
NGVD and +216.7 NGVD.  In the event of overtopping of the line of protection, overflow will 
initially occur in paved areas with backyards and homes remaining protected from erosion 
damages.  The two elements of the project are designated as: the Western Segment and the 
Eastern Segment.  Protected areas are not subject to interior flooding from surface runoff from 
rainfall, therefore no interior drainage facilities are provided other than drainage swales 
associated with the floodwall.  The location of each of the elements and associated features are 
shown in Figures 1 through 10 of the Main Report and are described in the following sections.  
Wetland mitigation areas included as part of the project are shown in the environmental 
Appendix. 
 
D6. Western Segment.   The Western Segment of the line of protection is located south of 
Passaic Valley Road and running roughly parallel to it between the Loudenberry Meadow Senior 
Condominium Development and Poplar Avenue.  Top of protection is at elevation +216.7 ft and 
216.2 ft NGVD, depending on location.   The grade elevations along the entire line of protection 
range between +210.8 and +214 ft. NGVD excusive of the ends.  The height of protection above 
grade ranges between 2.2 feet and 5.4 feet going to 0 at either end.  The levee has a 12-ft. wide 
crest with side slopes of 3 ft. horizontal to 1.0 ft. vertical and a maximum height of 4.5 feet.   
Due to its relatively low height, no core or cutoff wall is required.  The floodwall reaches consist 
of continuous watertight sheet pile driven 10 feet into the soil.  Two Flood Panels will be 
installed at the doors of a building at the Sewage Treatment Plant to protect it from floodwaters. 
 
D7.  The line of protection, with a total of 3996 feet of floodwall and 61 feet of levee, begins 
Station 0+00 at the northwestern end as a levee starting at a point approximately 280 feet south 
of Passaic Valley Road in the Loudenberry Meadow Senior Condominium Development.  There 
will be a maintenance vehicle access to the top of the levee at this point.  The levee then 
extends in a easterly direction to a stream channel which is also the edge of the condominium 
property.  The top of levee is at +216.7 NGVD.  Adjacent to the levee is a sluice gate structure 
housing a 4ft x 4ft sluice gate in a concrete structure, which extends through the channel to a 
point approximately 15 feet east of the channel.  At that location is the start of the vinyl 
floodwall, which was selected to minimize damage to wetlands. The wall runs in an easterly 
direction for approximately 210 feet where it turns to the northeast and continues on for 90 feet.  
The wall then turns back to an easterly direction for approximately 400 feet before turning back 
to the northeast for approximately 170 feet.  At that point, the wall turns north for approximately 
135 feet to a point 15 feet south of Passaic Valley Road.  Up to this point, the top of wall 
elevation is +216.7 NGVD.  Upon reaching this point, the wall turns east for 220 feet before 
turning south.  This segment of the wall is at elevation +216.2 NGVD and is an overflow section.  
After turning south, the wall elevation returns to +216.7 NGVD and continues south for 180 feet 
then turns east for 245 feet, crossing South Main Street.  At South Main Street, the road is 
raised to cross over the wall to provide vehicular access.  The elevation of the road crossing is 
+216.2 NGVD.  Fifteen feet east of South Main, the wall turns to the southeast for 30 feet before 



turning back to an easterly direction for 270 feet.  At this point, the wall elevation changes to 
+216.2 NGVD and turns to a southerly direction for 25 feet then turning in an easterly direction 
for 140 feet.  The wall then turns to the northeast for 175 feet then turning in an easterly 
direction for 265 feet through the PSE&G easement.  Upon entering the Transco Gas Pipeline 
easement, the wall ends and a 40 foot levee segment crosses the easement, running in a 
southeasterly direction.  The levee segment allows crossing of the pipeline and is at elevation 
+216.7 to limit damage due to erosion in the event of an overtopping.  Upon exiting the 
easement, the floodwall resumes, in a southerly direction for 125 feet, parallel to Warren 
Avenue.  The wall elevation is +216.2 NGVD.  The wall then turns easterly for 270 feet to a 16 
foot wide concrete sluice gate structure containing 2 5ft x 7ft sluice gates.  Warren Avenue is 
raised over the wall to provide access to Municipal facilities south of the wall.  The floodwall 
resumes heading south from the sluice gate structure for 195 feet along the western edge of the 
supermarket parking lot.  The wall then turns in an easterly direction for the final 714 feet, 
generally following the edge of the parking lot with the exception of a shift to the south to allow 
the inclusion of an electric transformer. 
 
 
D8.   Eastern Segment.  The Eastern Segment of the line of protection is located along 
Valley Road, east of Western Boulevard.  This segment consists of a 12 foot long concrete 
sluice gate structure on the stream with vinyl sheet piling to tie it into the road embankment.  
Valley Road is raised to a minimum elevation of +216.2 NGVD to act as a levee.  In order to 
achieve proper roadway vertical curve geometry, 780 feet of Valley Road will be repaved, along 
with portions of two driveways and a parking area.  The two sheet pile walls are each 
approximately 45 feet long.  With a top elevation of +216.2 NGVD, the height of protection will 
be approximately 8 feet. 
 
Formulation of Project First Costs for Storm Damage Reduction  
 
D9.  First Costs.   First costs include the charges arising from the construction, as well as costs 
of contingencies, engineering during construction, construction management, real estate 
assessment, administration and processing (refer to the Real Estate Appendix for more detail).   
 
A summary of the project first costs for the recommended plan of protection for storm damage 
protection/mitigation is given in Table D-1.  The first Cost estimates for the recommended plan 
are broken out by the Sub element level.  Table D – 2 presents the fully funded costs escalated 
through the midpoint of construction, June 2007. 
 
D10.  Unit Costs.  Feasibility level unit costs were jointly developed by NYD and A/E 
consultants, and are based on: historic actual costs of previous similar COE projects, quotes 
from equipment manufacturers, dealers, distributors, material suppliers, and construction 
contractors in the vicinity of the proposed project, standard cost estimating references such as 
R S Means Cost Data, and judgment based on experience.   
 
D11.  Lump Sum Items.  Based on experience, certain items of costs such as mobilization and 
demobilization were assigned a lump sum cost due to the multiplicity of activities required to 
accomplish such items. 
 



D12.  Contingencies.  General contingency factors (25%) assigned to the various 
project/construction elements vary throughout this estimate increasing with the incompleteness 
of design detail for a particular element.  They identify the uncertainty associated with an item of 
work or task, forecast the risk/cost relationship, and assign a value that would limit the cost risk 
to an acceptable degree of confidence. 
 
Estimates of Project Features for Storm Damage Reduction 
 
D13.  Lands and Damages.  In order to construct the proposed flood damage reduction plan, 
the non-Federal sponsor will be required to provide lands and easements and rights-of-way.  
The extent and value of the lands required for project implementation are outlined in Appendix J 
– Real Estate. 
 
D14.  Fish and Wildlife Mitigation.     Fish and Wildlife issues associated with the project are 
fully outlined in the Draft Environmental Assessment.   
 
D15.  Levees and Floodwalls.  Levees and floodwalls comprise the majority of the line of 
protection for the Upper Passaic River project, and represent one of the most significant 
construction features of the project. 
 
D16.  Levees.  The estimate for the construction of the levee was approached from the 
viewpoint of light to moderate earthwork operations. The earthen levee segments are 
constructed by placing select structural fill in 12” maximum lifts and compacting to 95% MDD 
using vibratory equipment. These fills are reinforced with geotextile fabric. In addition to the 
western end, earthen levees are also constructed at two road crossings, South Main Ave and 
Warren Ave and at the crossing of the Transco gas main where sheet piling is interrupted. 
 
D17.  Floodwalls.  The Western Segment contains 3996 LF floodwall in order to minimize 
impacts to wetlands.  The Eastern Segment has two short floodwall segments of approximately 
45 LF each, which tie the sluice gate structure into the roadway berm.  A watertight jointed vinyl 
sheet pile floodwall will be driven 10 feet into the dense clay soil which makes up most of the 
area.  A single sheet pile driving crew will install the sheeting. Material pricing and productivity 
was solicited from vendor sources and compared with production rates for steel sheeting. 
Although efficiencies were quoted for the lighter PVC material, the installation rate was 
conservatively estimated, equivalent to steel sheeting. 16 foot long sheets are used with an 
average driven depth of 11 feet. No cap or waler system is included. Sheets are cut off at a 
uniform top elevation. Since this is a feasibility level design, the wall material will be reviewed in 
the Final Design Phase and possibly replaced with steel sheet piling. The construction costs 
used for the vinyl were conservative, allowing steel to be used for the same cost.  Therefore, a 
change in material should have little impact on costs. 
 
D18.  Sluice Gate Closure Structures.  Sluice gate structures are constructed on the three 
tributary streams feeding the Passaic River. Prior to performing any construction, wetlands 
protection will be established consisting of staked hay bales and filter fabric. A diversion trench 
will be dug to provide continuous stream flow. It will be necessary to drive timber friction piles to 
support the structures.  The concrete structures consisting of a reinforced concrete pile 
cap/footing and a vertical supporting wall are formed and poured prior to driving sheet piling. 
Sections of sheet piling are embedded in the concrete structure and act as terminus points for 



the sheet pile wall.  Sluice gates are thru bolted through the wall after the concrete has attained 
sufficient strength to support the dead load. The sluice gates are operated with an electric 
wrench. Power for the wrench is provided at an electric power drop/pole proximate to each gate. 
The actual gates vary in size. Vendor quotes were solicited for each size gate. 
 
D19.  Interior Drainage.  Work classified as Interior Drainage consists of drainage inlets, pipes 
and manholes, and sluice and flap gates necessary to permit drainage from areas behind 
levees and floodwalls to drain to the exterior side of the line of protection.  This work will 
generally be done just prior, during, or concurrent with construction of the levee and floodwalls.   
 
D 20.  Drainage Swale Excavation.  This is excavation necessary to provide a grassed ditch 
along the toe of the protected side of the floodwall to direct interior runoff to the drainage 
streams.  It is assumed that most of the material from this excavation (90%) is suitable for 
further use.  Approximately 10% must be hauled from the site and disposed of. 
 
Estimates of Additional Costs 
 
D21.  Engineering and Design.  Costs were developed for all activities associated with the 
engineering and design effort.  These costs include pre-construction monitoring, plans and 
specifications, and engineering support through project construction. 
 
D22.  Construction Management.  Costs were developed for all construction management 
activities from pre-award requirements through final contract closeout.  This cost was based on 
approximately 8% of the direct construction cost based on previous experience with similar type 
construction projects. 
























































